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Introduction
Structural tests for the study of glaucoma have developed substantially in recent years and have become an essential tool in daily practice for the diagnosis and monitoring of glaucoma. These tests allow measurement of the thickness of the retinal nerve fiber layer (RNFL) and the structural parameters of the optic nerve to determine the degree of alteration and establish monitoring for disease progression.
Optical coherence tomography (OCT) is a test that allows us to perform structural analysis of the optic nerve. Several studies have demonstrated the clinical utility of OCT for
Methods
Our experimental and prospective study adhered to the principles of the Helsinki Declaration. The study protocol was approved by the institutional ethics committee and all patients were informed and signed informed consent prior to inclusion in the study.
We included 50 patients diagnosed with bilateral cataract in surgical range and therefore with distance visual acuity at baseline less than 0.5 measured with Snellen and at a distance of 4 meters. Patients were over age 18 years, able to understand and sign the informed consent, and able to adequately meet the course of the study. Patients presented a spherical refractive error between -5 and +5 D and had less than 1.5 D of corneal astigmatism.
We excluded patients with an uncontrolled systemic disease (including hypertension and diabetes mellitus), any active ocular disease (uveitis), corneal disorders, retinal diseases, glaucoma, or ocular hypertension, and those with eye diseases or situations that would not permit completion of the study testing.
All patients underwent cataract surgery by the same experienced surgeon under topical anesthesia and through a clear corneal incision of 1.8 mm with the Stellaris system (Bausch & Lomb). We divided patients into 2 equal groups based on the type of implanted IOL. Each patient was included in a group in consecutive chronological order from their inclusion in the study. The first 25 patients included in the study were group 1 and the next 25 patients were in group 2. The first group was implanted with FineVision IOL (PhysIOL), a trifocal diffractive lens that combines 2 diffractive structures to accomplish 3 foci of vision, by an addition of +3.5 D for near vision and +1.75 D for intermediate vision. The second group was implanted with AT LISA tri 839MP (Zeiss), also a trifocal diffractive lens, achieving the 3 spots by an addition of +3.33 D for near vision and +1.66 D for intermediate vision. The usual postoperative treatment center was scheduled and periodic reviews undergoing contralateral eye surgery at 6 weeks after the first following the same procedure was performed.
Spectral-domain OCT was performed by 2 systems (Cirrus HD OCT [Zeiss] and Spectralis [Heidelberg Engineering]) before surgery and at 3 months after surgery on the second eye. Although there is a 6-week difference in the postsurgical follow-up between the first and second eye, to our knowledge there is no evidence that this would justify a variation of the results between them.
By studying OCT, we obtained measures of the thickness of the RNFL in the analysis (global [G] papillary with both systems), divided into 6 sectors in case of the Spectralis system Only images with sufficient quality to allow a correct analysis of the data studied were accepted as valid. In Spectralis OCT, we only accepted images with a quality level over 20 (valuation performed by the system), and in Cirrus HD OCT, we only accepted images with a quality level over 6/10.
Statistical analysis
Data were studied using SPSS version 18.0 for Windows (SPSS Inc.) and MedCalc version 7.3.
Distribution of different quantitative variables of the study was evaluated by Kolmogorov-Smirnov test, and the parametric test was used in case of normally distributed variables (paired Student t-test) and the nonparametric test in case of non-normal distribution (Wilcoxon test).
Quantitative variables were expressed by the corresponding mean and standard deviation (SD). The median and interquartile range were used to describe the variables with non-normal distribution.
There was a loss to follow-up in each of the groups over the course of the study (1 patient in each group).
Results
A total of 96 eyes of 48 patients (23 men and 25 women) with a mean age of 67.5 ± 5.8 years (range 55-75 years) were analyzed. The results of the measurements obtained in the preoperative and 3-month revision surgery with the Spectralis OCT type are shown in Table I , in which all eyes studied, right and left, are grouped and regardless of the type of IOL implanted. Statistically significant differences between presurgery and postsurgery measurements obtained in the central thickness (G) and the T and S quadrants with values of p<0.05 were found.
The results of the measurements obtained with the Cirrus HD OCT type are shown in Table II , before surgery and 3 months after. Again, a statistically significant difference in G was found in this case, but is also found in all quadrant values analyzed. As in the previous case, the above results are obtained from the sum of all measurements, both eyes and the total patients.
The results of the measurements divided into subgroups of IOL type and OCT device are shown in Table III (FineVision  IOL with Spectralis OCT), Table IV (AT LISA tri IOL with Spectralis OCT), Table V (FineVision IOL with Cirrus HD OCT), and  Table VI (AT LISA tri IOL with Cirrus HD OCT). Statistically significant differences were found in G average thickness and the TI sector in the FineVision group studied by the Spectralis device and in G average thickness and the N and T sectors by Cirrus HD OCT. In the AT LISA tri group, statistically significant differences were found in T and TI with the Spectralis system and in all sectors except I with Cirrus HD OCT. Overall, postoperative values were higher than preoperative regardless of the implanted IOL and type of OCT used. Only minor postoperative to preoperative changes in the N and I sectors in measurements made with the Spectralis OCT system were found in our study.
Discussion
Structural tests are an essential tool for the diagnosis and monitoring of glaucoma, based on the determination of structural damage. Zangwill et al (14) , comparing various structural methods of analysis of the optic disc and RNFL with perimetry of double frequency and conventional perimetry, found that the most sensitive method for detection of early glaucomatous damage was OCT.
The detection of cataract and glaucoma in a patient simultaneously is common in daily clinical practice. The cataract produces light-scattering, affecting the quality of the measurements made with OCT. The influence of cataract in measurements made with OCT has been examined in previous studies. This influence can be determined in turn by the type of cataract causing major changes in image quality, cortical anterior or posterior cataracts, and lower changes in nuclear cataracts (3, 4, 15) .
Measures after surgery were usually higher than previously in most of the sectors analyzed in our study, which is consistent with previous studies in which the influence of cataract was determined regardless of the IOL implanted (5, 12, 13, (16) (17) (18) . Only minor postoperative values were found in the N sectors, which can be attributed to the greater variability in measurements made in the N sectors with the OCT, according to previous studies (2, 19) .
The results of recent studies are not comparable with the current study because it was focused on an analysis of macular parameters and employed temporal-domain OCT (especially Stratus OCT). Sánchez-Cano et al (17) focused on determining variations in papillary measurements, finding statistically significant differences in central thickness after implantation of a monofocal IOL using the Stratus OCT.
Kim et al (9) analyzed differences preoperatively vs 8 weeks after surgery in patients implanted with monofocal IOL and studied with temporal and spectral-domain OCT, finding statistically significant differences in the systems.
There are few previous studies analyzing alterations produced after cataract surgery using spectral-domain OCT, most of them using Cirrus OCT; studies using Spectralis OCT are rare. In a recent study, Bambo et al (13) found statistically significant differences in central thickness values in many of the same areas as those discussed in our study (mostly T and S) with both OCT systems. The study focused on analyzing the variability of these results and repeatability of the tests performed after cataract surgery (phacoemulsification) with implantation of a monofocal IOL. Comparative studies that analyze variations after phacoemulsification with implantation of a multifocal IOL are rare. Multifocal IOLs, and more specifically the trifocals, are being used mainly for providing high levels of visual acuity without requiring further correction for distance, near, and intermediatevision. This type of IOL is increasingly used in our environment and it is important to determine whether their implementation can hinder the examination of RNFL thickness measured by spectral-domain OCT. According to our results, there is an increase in postoperative measurements compared with other studies, which seems to be due more to cataract surgery itself than to the type of implanted IOL, but we cannot compare studies obtained using trifocal vs monofocal IOL. This increase in postoperative measurements can be produced by other factors such as inflammation, improvement in image quality, or changes in vitreous body volume, but according to other studies the cataract surgery itself can be a more important factor. In the present study, the lack of a control group with monofocal IOLs does not allow us to judge if multifocal light diffraction can hinder the examination of papillary parameters more than monofocal IOL.
Further studies with a larger sample size and in which the alterations after implantation of different IOLs are compared will be needed to determine whether these alterations found in measurements made with OCT are due more to cataract surgery or the type of implanted IOL.
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